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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a path detector that 
detects also a path of a delayed wave with a long delay time in 
the case that a direct code division multiple access DS-CDMA 
demodulator detects the path and to provide its control method. 



SOLUTION: In this path detector, when a sampled reception 
signal is given to a matched filter 100, the reception signal is 
given to a shift register 1 1 in the matched filter 100 for each 
sample, the signal given to the shift register 1 1 is multiplied 
respectively by spread code replicas stored in registers 13 and 
101 via a switch 103, an adder 15 sums the products to 
calculate a correlation value and the matched filter 100 outputs 
the calculated correlation value. 
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[MML] DS-CDMAHlIg*«/^*ttHl-r5HE 
J: AST- S 5^*8M8tBi:*©ftMte«s £Jg#rT 5 d 
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bT^ ©ffiHttftUJ;*!*" 5 V y 5=- h*7-f fr* ftffl 

cm© jk* aaaRfflttftSf^i^r 3i£ftf^&£* 

Si:, 

mtwm^^wtc i s*»© jhww©«£* ^ 
awawsw^swas bfc&*§©n£3£&©ffi 

«?»*— fr>7;w*NMCtWB3Mm*C»l bT> 
Bfa<D«BIB«IIMI»<D*at*f 5 * * 'J ftffi^TWR 

©;«ttofa«. 

Ht#a2] -if>7vurkcmi&©*gii<ii££?aj-r 

©ffiRffireftflMBafflflrecaB bT&&©ffiHffi£* 
[11*913 ] ity^'J >y*tifc»Ifl»*ttlfrj"5 

sii i ©us^attfctt* lcuy^cttiftu 
©vya^fc'jjfc^fcfcu 3513^7 hi/*** k& 

M bfcgff «9CSWE!S 1 © U 5?** EftM bfcffi&f? 
bfct§£©*§Hffi££ii;fr-f 3 fr* 

mm^^-r^mm^^^mt, maw?}* 
^^©^t&tbsiacfco^ 

IWB-7 >y ?- F 7 tt, jggt©U l © 1/ 5?* * * =t 15 
9i2<D]/*J7.9bs a»l©uya*fctt«UMtiH?F 
^ftHUIBi' 7 b V 5?* * C£M b fcSMIfll WtHM 

stiiBaawff 94*^«tt, iiiBms©^ 2 © i/ y * * c 
*n*n^r4«R©iw«wt«4b, 

mJf3MDg^f£IJ> Bfa©WH«fH«^©S*©^* 
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'J £ffl^Tm&©jIJi7 , n 7 ;vftfftj&f 5 ztZft 

[^*S4 ] *>^u >^*ftfcg«ffl*ca»©ffi 

ascffiHttfta^Ts^ff-K^-f^ft^v^T* g 
*5^-f ^ >yT^sti5«*©»B«^©s»*'f 
5 >^ft»tH-r«ia»?J9»ffl*S7^-tx«©-'w«t 

ffl«*©»JW;&ififc:*^T, 

S5I3^©i£l!c??^t^sni.ii£i!c^ftHlT^©^ii 

fflUTaM7 , D7 7"r;uftisi#u sif#bfc-o^feii 

tli LTK*8CIB*r « <fc SAW*** 1 ©ftWxg 

*ft*»«1Wftffi*©«ffliaffl UTSST-n 7 r -f ;i/ 
ftSWfU Bl#Lfc-o*fctt«R©«Ero7yf;i' 

* e>^*{ft§£;<* i/^ft&tiJ bTtBitSBtfBtiS-r s 

iaiSftRifs©^©^® 7*0 ;i/*«fpj«*n s aum 

husbsi 2 ©5aaxsmcB5f3i3it^ti3is bfc/^ffia 

ft^«dfcft»«k-r5il»«F^M*«7 , ^«« 

®^7x1&±igS©§i]fflW?£o 
[HW195] aW3*2©IW«LrgH\ fHE— 3Sfctt 

«s©«ffi7*n 7 3"f ;ma-3v^TJffii*»©j6fa?F^ 

E»jS-r3<**W5RE*3*£#ftfl*U ItFE-o* 
fctt«R©iltf[^fc#fc«^*tf #£ b£^i:«£ 
£ftfci§£-CI£, ^7x©#nEb'5:^a5E7*D7 7"(';v© 
rtSty«U4>6ii!*U iB*l/fe^*y±C, fk©& 
WWfc*lJ6 bTftfig£ftfdiS7 , n 77^ ;i/fti3tf-r 

« i t ft^si:-r «ff«« 4 ciBtt©iU«f^n#a 

7^-b^fli©^^tteHSlE«©IBI»*iS. 

-r-Shkfet:, SSWR^©i$n3BC:£R-r2i$nM{ 
©ffifc^ft^fJT-IHIBv y f - K 7 -f 

[»H©BliaKiiB] 
[0 0 0 1] 

B7'7-b7% (DS-CDMA ; Direct Sequence- Code 
Division Haltiple Access ) MW&iEi' Zf-kQlMM 

»rtc»H-6n*^^twaE«*J:v*©«m»acB 

[0 0 0 2] 



DS-CDMA »a3iff i/^xAfflO^ 
SlflCii, fiWBH?IH©Jlft«WR©3MI«***flll 
bT3MMS**aMir* M * (RAKE) SltfcWOi* 

fc»Ctt> *fc6*^>**M£ft***©»I» 

c o o o 3 ] tztz\£, mm. "imm t-u > 

b DS-CDMA ffl&WzT&W , NTT DoCoMof-?-*^ 
*;^-^;VMol.4 No.3fcHU fl£*©vy^l«7 4;i/*© 
«flH4«IMiCIB**ftt*5» JlflcWCHU A/DJBft 

^ffiSS^SSffl lyfcHBfiv v * Y 7 4 fr* L S 

Ok SBB, &JIU "^fl/M^^CiSDS-CDM 
A >>^xAO^X1f-9^r s «33£f8BCS97-164 
(1997-11 ) CHU CDMA->7^AJC:fcV^ 

[0004] dCDfcg), dnsfflflaEflaBftn*^* 

St, H9C^t1ft*fcfrr3^*t*MlS#*6ft 

3„ B9Ci>vvt, 4 1 0JcA*j£ft£ 

ft ^ttBR* b&V> A/D n C £ 5 It > 7" y 

1 Qft<Di/7 YUi/ZZ 1 lCA££Jl5. €bT> <T 

©~>7 \-\sV7s*r 1 1 cA^^tifeft ^tt» mmgil 2 

tiib;feffil8fe£1t>7Vi/gc^y^H7-f;i'* l 0*6 

[0 0 0 5] 1 3C»MbfcSfif[flrei/7*y* 

5o impish^ lttx itwiwi/7*y**£S2oc* 
y*©«£*w*r*. fcft. uya* 1 3©ttiw5* 

z:c:T\ ©«Rtt 1 ^>#;HcMfl£ 

y** l 3fctT s*t:«tgi^.S>ti5di:t:ft5o 
[0 0 0 6] W?Y7<<)\/9 1 OOffiitt, HffilfflJI 

2H§§1 7CJ:D 2*StfU *ai0tW18«3Vvt$ 

[0007]BUOtt*BI9 Cjj*-ttfflliO*S 1 6*S«fc 
V*ain*»l 8©«fiX§^-fl2T-fe!), NH (a) ft 
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itf (b) WffllDJHIl 6*J:tf**iO 

lis is ^ Tyf-H7'f;^ft (Ts) c«i-r*s 

*©**y 1 6a:fc£tfl 8at iD^Hl 6bfc<fctf 
lSbttMi&ZtiZo mftingfi l 8 Ctt, 

ss^i 8 c 4^**^ asfflioiwsntsaiflWcA. 
USD ffaateii*. cn&fflroffiftiJHii 6*i 

WtfcjQjH* 1 8 fctt, fflH0(!E& 2 1 *» 6 / 1 U ^ y 7 
«94«A**n"c*5, ffi*©*-f SV^^y 1 6 
a*5«fcVl 8 a©*^yi*l£* s ^y T^ftSo dOio 
CbT> m^SDUSl 8rtO^*U l 8 aC«Ts 
^®iffi7n 7 7 -f ;i/#&#$ft2> o 
[0 0 0 8] 1 9fcfc, ff«#nfcjBE7*n7 

W^^IIM!©^**^^*^*®** (fe§ 
Sitfi^i/ftif) feffl»@K2 lCUJfcU d©» 

-ra^StftH?" 5. d©<fc-5C H 9 t^tt«6*0^ 

^ttaiiB-etfc jHwwu7 , y**Tssc«jfti 

[0 0 0 9] 

MtfP^bidii-rsPM] L4 i b** s e)> ±IBC6 
*©^7s^tB@K&ffiVifei:brfe, jiS^HtfTsW. 

[OOlOlHllli, lS/V^Uft^TstfeSA* 
BfffTsCffUvSROVvf 1 OCA* 

^nfci&&C43(t5^^5 : -K7'<;U^ 1 OCrt^tt^fe 
^THT-feSo IpI0 (a) C^1"i-5^ 5fefT&®l^ 
>7}f;ug!&s-5J:-3i:wf-K7>f;i/* 1 OCA^^tlfc 

Rfjas^fia t = o sm« i * j:w»je* 2 # 

*ns. dct% a3aE«2ttis/>#;uftTs«tDt.iR 
<anx»i*ftTv^5 (Ts<r 2 ) o jf©^ nea 

(b) CjjVtJ:?}^ Jicff«ffl2i/>#;Htf^!»^l 8 
7-fMio c A* snfcuwn; 5 b#m t = t s c* 
v^-rtt, aa«i©2->>^;i'Si s $fefi : KCMbTTi 
jinT§fs$n, smk 2 © 1 -> vsK^iiwfeff*© 2 

[00111012 lix V <y f - Y 7 1 0 rt©ffi$c 
?WV7*y** J WD»il6ix4t»^*v1"BI"C»0x PI 
EI (a) fcjj*T*7C* Ts«{cffiSc^l/7 , y*4 s W 
f)#x.?>n5i:, IrIEI (b) C^-fioC, $feff)SC*t 
1"5 v y ^ H 7 -f 1 0 ©tBftl±BS£!l t = 0 t-atu 
*fc«ffi*ic«r*vyf-i*7 -f 1 o©tti*ttr 
1 B*IBJEW«ftfct=Ti catll.©T•p t ^s^±^^v^ 0 b 
4»U jBaE*2Cov^"CttN MB (b) C^1-«to^ 
iNril r 2 T- 1± f T- c o g© -> ©ffiiSc^F-t u 7* y 
* (El 1 2 (a) *© l"U7*y* 2j ) £$»)#x.<bft 
TbS-3t^4©"Cx "7>yf , K7'f;!/^ 1 0#e>»£iiE 
« 2 (cM1■S^III(a* s ^ii**tl'5;v^i:l^o IBIM^r 
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(0 0 12] ICDflffltt, ±lBC*#T&3fl&fe©t 
»!K DS-CDMA«BS#^**8Wrt"*WCN X 

ssi«»»»i!i*«7 , ^"fe^fflo-'^i*taaE«ft»* 

«i/c, «jwBM^«ffi«©^**»*fcfci*ai" 
■s c we £ *^*ti^B©iM«wis**5 c i 

[0 0 13] 

46, c:©W!liC***iBSH5^HH#fi7*-fe*fflffl/t 

*&{Bg8ii> lr>7"V>^£tifc§fflfi^£i££tff^ 

T&£St©g3£7 , n 77-f ;i/4ffeiW5 jBE7*n 77-fJi/ 
[0 0 14] dOJSWCiflli, iww^a©*-f 5 

Mi£*tiiu msoBassBfiaos***-***/^ 

fc©T\ MIB©*^^*®^*^^**** 

<&tti-*-*c 

[0015] ■osoafflcfrfrsitwwa!!**^* 
-fe^ffl©^u^tij^a^ — y->r;urfccajR©fflBi 
fittucar « frsfrttw** s fifths* * 6 

js&5£»©te&??-f ^ibsm® izmia 

[0 0 16] C©«WC<tft«x — V->7)\/Z£K.ffl&. 



ffi«©u^^C«**nfclfi«S9Pt©»ft»ifi§t: 
afflUt-o©«Bffl[ft«lir5c:i:tUfc©^, SS 
B*Btf*&fc^fc*EfcB*W3&»£-C, mim 

[0017] 'o* ©^t^ip^a^^ij^fiT^ 
■fe^ffl©yuttta«Btt, tf>7*y >*3tifc»ni9 

wwfcttttr* * i ® i/y**a«wcR» i ®us>* 

«rt-«»2©uy^*'J>ft<J:*>*U UWBi^hU 

Ufctt£©ffiHtt*ttWJ*-5Vyf- 

Y74)\s*h, luEVyf-f 7^;i/*©^2©Ui;** 

Evy^-l*7'f;i/**»6Hi**ft5*aHffl[ftaiaUi[Wr 

»!!#S7^-fe^«©^^tteHfS«6:*v>T, IMB^y 
?¥7<<JWtL. £&©^l©V^7x*:fe«fcVg2©l/ 

s***^ #Hi©us;^*K:«ttUfcJHWWtiiiB 
->7 M/ * C8M bfcft»fflrec«J»»B"i-s«j# 

iIIBiMWWflfeJ«*«fcts fl5iB«»©« 

2 © u 9 c*n*n^"j-*a»©»iwwftj84 
u wiB3Biian*¥J8tt* ffia©«araBM£©8»© 

[0 0 18] z.omW£.£tH£, Vff-^-fHt* 
$©!gl©u^*£J;U t fl2©i/i;7s*^ Jgi©i/ 
5?* * bfciSIStff ^£ S/ 7 M/ * CUlf; 

jK^srciiasc©* 2©vs>**c«i*w&ifrr5a[ 
»©iaw^*«4u MniiDSc^g-c-tt, ms©$ii$ 

*f^js-r s c J: btz<DZ\ sbpsbos^se*©^ 

[0 0 19] of©^t4>*5ifig?5F^i!l#fi7^ 
■fe^ffl©^^tttU*«©IBWW«ttt % ir>7-u>^$n 

LX— !t>7 , ;i/ri:t1t»©ffli5<14iii7J-r5T^^ h* 
E7*-fe*ffl©^*tt{B**©ftOT35F»C:m^ 8513 

a»©a«t^c^sn««««F**BB£©i«Baffl u 

©SS7n 7 7"f ;uip b rtTsGLW-tsw i/^;u§^tB b 
TE««tEtt1-*J:aitWr5!gl©»J»ifii:, Su 

iaa»©ii!«^^fc^©jiftsi»©i!«^c^$ 

ix4J6ft?9Mf *Bf*©^BjIffl bTBS7D 7 7 J )l£ 
BiffU 3lf#Ut-oSfc(±gic©gJi7 , a7 7^;^ 
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*««k1-*. 

[0020] ioisfttintf, aftosawwcas 

hzmmmzmmm b-tjiST-n 7 7 4 ;u& 

WfcU SWfbfc— ogEfcttliRffl»K7t3:7 7.ouj&» 
* b^i,c*-3^T*lWjft/<**»fW-« c k k bfc 

©T\ a- K">xT*J|llorsc:k&< jHERHO*V^ 

[0 0 2 1] oSf<0«WC***i««9*»ffl*«7» 

-fe^ffl©^Xt^tU^SOM»*Stt> ffiTBJB 2 ®IM0X 

*##£bftV>k¥J;g£ftfc*§^-Cli, bfc 

[0022] noasmctfttf, — otitttaaRcDaji 

;«tf#ffi1-S*S*Sfl^U CCD— DS&tt«R© 
Cl±, ;ix©#£bft^iIM7'n7 7-i';i/©F'3&£* ; E 
£ bTf^i**nfc»E^D 77^ ;u*Etttt"8 c k k b 
fcffiJM-SdktfTS*. 

[0 0 2 3] oaf©*WC**Sil3»?F*dli*E7^ 

#S*4kfl*£ftfc9HfCfck c©ffifcflF**ttlBv 
^K7^;u*Ctt£-f3kkfct^ SKSfHWcDiS 

C«l&f 5 ci k £#&kT 5 o 

[0 0 2 4] COftWCiiXtfx -0*fctt«ft©i£fC 

c ©tttttsre* ^ y K 7 -r Ktt&f 5 k k C , 
^v^Yy-ow c&*&-r s c k k b fc©T\ ; < 

□ 7 7 < mfrf 5 Z. k#T* £ 3<> 

[0 0 2 5] 



[0 0 2 6] HffiCDBKB 1 . H lfcfc, HlfgCD^fB 1 C*> 
4>5y «ttai§IES©lHlBiBja*^-r 7"n y * ETC* 5 o 

ioo k, i£tt^i/^u*«4Si o 4, [Md 

J*gl0 5k, 2^1 7k, mftflDgfl 1 0 6 k, ^ 
*3IiRf§19k, W»0telO7ki»&fc*. CCTn 

£©-eyf-i*7-f;u* l 0 Otts t£*©vy^F7-c ;u 

* i owfi/c*f&fcuy** i o i feivi o 2k^ 
ttt^a. c©jawwuru*«£si 04 

tt, fflffiOD Aft S 2 offljaWW 1/ 7- 'J * £8£ bT> 

1 4cta*u flwti/y^* i o 

[0 0 2 7] ffltW&l 0 7HU b*** 1 4ffl©i£$C 
4 /g©i£Wfb 7-<J * <t 5 * 1 >tf ;i/B^#£ 

J:3fi»ffiF5l/7 , 'J*«£Sl 0 4£«-r3„ 1 
-> >#^RIilI*S^ffl*BfiWi*ifcifi»«F^l/ 7U *fc£, 
Vy^b^'Nl'* 1 0 0F"3©l/^7^ 1 0 2t|&jifi^n 
•So 1 0 143iVl 0 2(i, t¥*OV5>f-H7 

-f;p^ l otisviTiia^en^fcu^^ l 3*i 
vi 4kl3]«{c:^tgf-5^fifT-*^, ij/>#;i^icu 

^7m? 1 0 2©rtg&l^7s* 1 0 1 tn-h-fSo 7x 
-f^l0 3fc Ui?7x^ 1 3:fc<fctFU^* 1 0 1© 
20©S£fC#^l/7 , 'J 1 1t>7 , ;UF 1 3t«J 
-fff-CfetJx 3.©7W yf-1 0 3Sffl^5CkCi 
Tyf-i*7-f;i/* l 0 0ip?> i-tf>7 , ;u§^2o© 

[0 0 2 8] -ebT, H^Uft^A/DaWt-^lct 

oT-tf>7 , u yif^ntz^m^t^v^- YV4)\s$ i 

0 0tA*$n5k> C©3Mlfll*tt'y , >7 , ;V«Cvy 

?t t 7'f;i/* 1 0 Qfi<D f s7 Wis** 1 lCAft£iX 
5« -^bT> Cl©^7hV^X^l ltA^^ntff-?- 
HU 0 3*^bTL/^^^ 1 3*iWy^ 

^ i o ifcfttt$nfcifiiwwu7*y*k-tn*n«iic 
u dn*ira»»i5"C/iDiH/T«HiiftJiiau fftb 

c o o 2 9 ] 2 tt, mi £.7F*Fmism& 1 o 5 * * 

tfS;ta)0#§tl 0 6©ffifiKe:^f 7*n >^ElT-&5. [B] 

0 (a) tiitf (b) c^-ri-Sfc, v<>^h-7-e;i/^ 

1 0 0^?>(±i-y->7';i/to^2o©ffiHfltAsttJ^^ft 
5©t, ISIffliDgSl 0 5*5^5/^'; 1 0 5 a©^ 

^y-y-'fXkx mMaw^i oe^-rs^^y ioe 
1 9 ttt, ^© 2^©^©{i^^A^^n 

s 0 
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[0 0 3 0] HlC^-f uy^* 1 

* 1 0 1 4:©Sfi«C}Wl/7*y X(D®WZ-nm?%7jkirM 
■ea&s. (a) {C^f<tdt, l/S;**l 3£ttH 

12 (a) t^-rcasotifflfcPsaicfeoiiMfittsns" 
A irfcCRftfeuya* i o net*, i<oi/y^^ 1 

mmtmntz&im^ u 7- y # ztmrs ° 

[0 0 3 1] mm (a) A>e>HJ36i 1 ft,fc?C, r2 ff§B 

y?F7<()\/9 1 0 0*>£>fctl7J;*ft5o PIE 
(b) CjjVf*5fc, T«y^K7-f;i/* 1 0 0A»e>tt> 

2 Wfl&rSfflBMtCoUT * tU*r 5 
§3» £©<£-5£> T^H?^;!'* 1 0 0A>£I±2« 
g©ffiS^l/7 , y;*CMJfct3ffig8iS#aJ;fr£fU * 

wwsiiBMrcfe »k ffcfr&> u->*** 1 o ic£ia 

[0 0 3 2] 9 f-h*7-f;i/^ 1 0 0i>e> 

i-tf>7 , ;i/S{c:2aM©iaiifflc* s fctj*?nsfe^ 

d©-7'yf-h-7w;u^ 1 0 0©ffi7JfcfcA77©2{£©*n 
yfJSSEfcftD, £©2««©ffiBra*RIH#*bfc» 

tenons. 

[0 0 3 3] 01C^tV?'f-h*7'f^ 1 0 

0ipe)Hi7J$fi.S2aScDfflgHSi:A*i'D<y^iHB43 

^-ffflHfflX ifck 1 3 KH6B*ftfctt»WF9 

u^yifcWje-fsffiMfltTfcD, ffiHfflYitt, us; 
i o ifc«w$nfcswwwury*c»j4;-f 

nax i fciiHttY i itfSEScajA^n*. 

[0 0 3 4] ±abt*fci5C, Xft©ft£!B 1 Cfr* 
1 0 0T-ii> &££»E%©XKl$Ntf 

alfgt^So ft*, iCCttlKIOffitL lfiffll/S? 

1 0 lfeiVl 0 2©*4vyf-K7-f;i/^ 1 0 0 
£ttSnbfc»&£^bfc#, *6C#<fflU^*CDiH 
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